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ABSTBACT, - . ♦ 

:. Tenure practices in scienc.e and engineering (S/E) 
departments in univerisities. land xU-year, colleges with tenure systems, 
were estimated, based on a rS78-79 survey of member* institutions of 
the Higher Education ^Panel of the j^Lmerican Council^^ on ^ Educa^tion.^The 
'survey findings 'were designed, to help assess the effect of the tenure 
system on the number Vf faculty openiit^s for new doctorates. Of the 
faculty openings available to recent doctorate^V aiaout U percent of* 
thQ fuli-time S/E positions became vacant as the result of the 
failure of faculty to earn, tenure or the expiration of - 
n6ntenur,e-.track openings. In* additioiiy 2 to 3 percent. of faculty 
fpsitions. ^opened ^due to; retirement/ other v'oiuntary separations, an^ 
death. Growth iij the number of f-aculty pd^dtions wa^ the other major 
^30urce of openings, accountifig for approximately 4 percent ojT the 
fiiil-tiifie S/E ^fositions. The greater- the proportion of faculty who 
hoid tenure, the smaller the number Of poten|ia-al openings for recent 
doctorates. About, two-thirds of the 123,^000. full-time S/E faculty at 
universities and 4-year colleges held tenure, another one-fourth were 
not tenured but in ;^nure-track positions, and about 1 in 14 were JTn 
nbjitenurei-track positions. Data are also provided on tenure apprDval 
rates, reconsideration rates for those denied tenure, and' pretenure 
probationary periods. Information is provided on tenure status and 
tenure decision outcomes of S/E faculty by field, 'institutional 
l#velr and type of institution* If the numbeir of fuli.-time faculty 
does not increase \because of declining colle.ge enrollments, the - 
tenure system may be an important source of openings for ne^w faculty, 
if no major changes occur in tenure practices. (SW). 
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Tenure Practiced in Universities^ 
4-Year Colleg^^ Afflict Faculty^l^^ 

ffte request of the National^cience Fo6hd'a(i6n (NSF)^ tii^ Ameritah Council on Education 
conducted a survey of Its Higher Educatioh P^o^^^^ tenure pracfifi^s in 

universities and 4'year colleges.^ Each year th&^Council conductda sefies^^^ the 
members of the Panel, wfi/c/? is a representative sample drawn frdm over 3,(^)acaiderfiic in^ 
St i tut ions, to acquire inkirmatjon for policyrriaking'pijfposesi ^ oo the Panel s'l^nijjiii pf 
461 institutionsi 74 percent of yvl^i^h responded, est fr^^ have be^n m^de of tendre pr^ 
tices in science and engirieeHng (S/E) departrr^^ in.all unhersities and 4'yeer colleges with [ 
tenuce systems. ■. '"■ ', . 'v , 
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Highlights' . ^ 

• Some observers believe that without an infllD^ of recenf 
dbcttsral graduates the. quality of academic research may - 
deteriorate* To a farge extent, the operation of university' 
tenure systems determines how many young people will be 
hired each- year. The NSF -survey described here provides 
comprehensive information on vital aspects of academic, 
personnel practices. This Inforinatlon makes possible an 
assessment of the effect of^thejen.ure system on tine 
number of faculty openings for new doctorates. 

. • Between the 1978-79 and 1979-80 academic years, faculty 
openrngs available^ to recent doctorates equalled. at)out 9 
percent to. 11 percent of the number of faculty positions in 
the earlier y^ar. About 4 percent, of full-time SJE positions ' 
become vacant as the result of the failure of faculty to e^rn 
tenure or the expiration of nontenure-track appointments:- 
These two sources of turnover made roughly equal con- 
tributions to annual faculty openings. In additlton, 2percent 
to 3 percent oMaculty positions opened due to retirement, 
voluntary separations other than retirement, |nd death of 
experienced faculty. Growth in the number of fa9ulty posi- 
tions was the other major source of openir]g$, accounting 
for approximately .4 percent of the full-time 6fPpositions*. . 

■ ■ - ■ ■ . ■■ - ■. 



*Jh9 survey collected data from chief academic, officers on faculty tenure 
status durlDQ academic year 1978-79;. the current and expecte^t future propor* 
tlons c:( fiigibie faculty approved fgr tenure; and the currenr and 'expected' 
future lengths of gretenure probationary periods as welt as other aspects, of 
tenurre pottcy. Ttie survey results a(« discussed more fully In "Tenure Practices 
at Fooir Year CoJVeges and Universities;' Higtjhr Education RBpoft No. 48, Frank 
X Atel^^K an^ frehe L. Gomberg (WashlnQtorr, O.C.:. Arnericari Council- oh ~ 
, Education. 1980). . . .. - . . ' " - 



» The greater the proportlori of fasulty who hold tenure, the ' 
. srrtalier the, ho m be r of P9tentiar op'eniRgs for recent dpc- 

- .torates. Atth^beginning of the 1978^79 schoof year, about * 
two^thlrds of the 123,0C)P full-tifne S/E faculty af universities , 
and 4-y6ar colleges held tenure, pother, one-fourth were 

. not tenured but jn'teriure-track posiitons, and about i io.t4 
were in nontenureytrack positions. . 

V« High tienure approval proportions, reduce the. nqmber of . 

faculty openings. In 1978-79, approximately 5 percent of 
■ university and 4-year^c6llege.5/E faculty vyere considered 

for tenure,, of. whom about three-fifths were approved. By 
: specific fiejd, tenur&rapproVal:proportions varied from 70 

percent in engineering to 53- percent in the social sciences. 

• Repoiisideration- of those denied tenure also tends tp 
decrease facult^ openings. About 1 in 2 of the S/E faculty, " 

» denied iri 1978-79 was eligible for reconsideration for tenure^ ^' 

at some future time. Faculty at public universities rec^eived 
* the highest proportion of deferred, tenure, decisions. 

• L^ng preterHire probationary periods reduce faculty 
opehin^s whereas allowance of crj^it for time' spent In- 
postdoctoral positions shortens bftfbationary periods and, 
hence, tends to increase operungs. Universities, had an 

" average p retell ure jDrobatlonary period for S/E faculty of a^, v 
proximately six years. The pretenure probationary period at 

. public andpriyate 4-yearcolleges^was less by app^ximate^. 
ly one-half year, /^minority of Institutions alloweid credit for , ^, 
postdoctoral experience tovyard the required pretenure pro- 
bationary periods. About three-ienths' of private univer-. * 
siti^had such arran^mentsand allowed, on average, one . 
gear's cri^dit. About one-fifth of public universities and - ; 
; about three-tenths of public' and iJf'ivate 4-year; colleges 
allowed an average^f tWo years credit. . . 
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introduction - * ' 

Thia-survey on tenure practices' was conducted" because 
of widespread concern about the ability of S/E departments 
|6 hir^ younger faculty durthg a period when the size of the , 
vtraditlbnai cpllege-age population is expected to decline,^ 
Some observers believe: that without an Influx of recent^- 
doctoral graduates the quality of acadenrrlc research may 
deteriorate.' To a large exterit, the operation of university . 
tenyre systems determines how many yourtg p^ple will be; 
hired eadiiyear. Before this survey vyas conducted, no cur- 
rerit/comprehenslve informatlofi existed cjn vitaLaspects of 
personnel piractices such ag the number ot faculty reviewed 
for tenure,! the proportion, who are afiproved and the )^ 
average terms pf appointment of noritenj re-tract f^culty.\ 

Proportions of Faculty with Tend re / 

The majority of current fulj-trme S/E faculty are/ tenured.'' 
» TWs findrrrgi is Important because a W jh- proportion of 
faculty witti tenure tends to reduce future openinjgs for new 
faculty.' At the beginning of the 1978-79 s:hoo| ^l^arr'about 
two-thirds ;held tenure and an additionalcne-fburfh were in. 
tenure-track positions and hence were'ell jible fd» tenure at ' 
..9ome future time (chart. 1). Individual SVE fields did not dif--^ 
fer widely In the proportion of -faculty withyt^nure. Tfie 
physical sciences had the highest prppc rtlon 1^2 percent) 
whereas th^ social .Sciences had the lowest (63 percent), , 



'National Academy of Sciences. Research EfccePenct Through the fear 2000: 
Th9 impoftance of Ma^aining a Fiow of New Faculty ^hto Academic Research 
..{Washington. 0:C.. t980). .. . ' . „ > . 

*For jntormatfo.n oryan earlier related study see Nattoiar:^ci«nce Foundation, 
Young and Senior Scfance and EngineeYing Facultyr 1974: Support Research 
Parlicipatiori. aad 'Tenure (NSF 75-302) {Washington. C ,C:: Supt. of Documents, 
U.S.'Govemmcm Printing Office. 1975). ■ ' ^ 
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Chart^i. Full-time scienca/engin iering faculty 

.AUinstitutionSv 1978-79 
■ ; * - ' Percent 
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: Table 1. tenure status of S/£ faculty by field, 
' instilijtlbhal level, an^control: 1978-79 
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faculty 


.TotaJ . 
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Prtyate 4-year colleges 
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^ Public universities 
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Physical sciences . . . 
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^ • - Public 4-ye8f colleges * - * 
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Thepercen^gesof S/E faculty with tenure varied slightly"* 
■by institutional controt with pubHc institutions • havlrtg 
higher perceniagds of tenured faculty. Inslilutional 
chiaracter university or 4-year college — had mixed ef*. 
' fects upon the proportions with tenure, for individual S/£- 
flelds, although most differences were ^averaged out when , 
the five S/E fields weref combined (table 1). . ' ' 

Of those S/E facility who did- not hold tenure '^t ttie 
beginning of the 197|B-79 school year, »ovefr three-fourths 
w^re in tenure-track positions. Negative tenure decisions 
affecting these nohteijiured faculty, together with' turnover - 
Yor other reasons of {those who were in tenure and 
nbnten lire-track — positions, constitqtefd potential sources 

of future^'S/E job openings In academia. ^v' 

■ ' ■ . . ' ' ■ . ■ '■ "t ' ^-.^ ; ■ ' 

Nprttenure-T^ack Faculty 4 - ^ 

,Some full-time faculty ^re^r^ot eligible for ten ure. They are 
usually in temporary positions that may be Venq^^ble. 
Turnover"^ in these positions is. curreDtiyvac^. irjnpo^tant 
source of faculty openings. Generally, these nontenure- 
track faoulty have a/varying rnlx of teact^fng and researchJ 
duties but differ from cJther faculty In thap^ jthelriresearih is 
typically performed as'pjart of a team pfojispt ratherthaVas 
an individual research drogjarrt* . //jv!' ' . , 

i Those hot: in the/tenure system accou^ed for 7 percent 
of all S/E faculty In 1978-79. Of'aU institufioris, publi 
college^ had the highest percehta^d,if suil?h facult/ =ur- 
thermore, in eachJieW, public institutlpnsfe lar^r^jqn-& 
centratioqs of faculty^outside the tenure system' 



*er|c . 



private institution:>. . Within each type: Of i'nstitutipn, Ijthe'' 
greatest percentage of faculty not ejiglblefortenure was jn ! 
the ma^hematica I ^sciences. Physical: sciences and 
engineering depariments. in private 4.y ear c90 lieges had the 
lowest jfercentages of.such faculty. For aik jnstitutioris 
cbnpbine<j, tl^average eJitpected length of employment for 
nontenure-^i^k faculty was about three years {table 2)r it 
was sljghtjy gnaater at public Jhaa at privateThstitutions; 
and was longest j[atmost four years) at pubjlc universities* - 
The replacement of nontenure-track faculty at these inter- 
vals opens positions for recent doctorates. If nontenure- 



'NaHonal Academy of ScioncM. Report on Doctdrat Research Sfaii in Science 
^nd engineering In U.$. Untvertities (Washington, OC. 1979). . ^ 
*Thas0 expected periods of em'plpyment for nontenure-track faculty apply to 
those nired aJnce ; 975. * • i 



Tablf 2. Expected average length of 
employment for nont%^ure-track S/E faculty 
by institution level and control: 1978*79 



Institi^tionaMiBvel 


Years by institutional control- 


Public 


Private 


All institutions 

University . 
4-year colleQe . .' ^. : . . 


3.2 < 
3.7 

at 


— 1 

^ Z9 

2.a ■ 



Source: American Council on Education 



track faculty are replaced ev«ry three years, at "curren 
. levjels* their turnover -would equal more than 2 percent a 
total full-time faculty each year. ' • 

Current Tenure Oecisior^ * '\ - \- 

In the 1978-79^schop! yo^about 5 percent of,%ll. full-time - , 
faculty, or abojjt 6,4o6i werSh^ohsidered for tenure. Of this ^ 
group, aboutlhree-fjfths were*approved and slightly rnoire 
than bn^rf ifth retained eligibility for reconsideration- at their 
institutions in the future (chart 2). Thus, pote?^lal separa- 
tions for failure to r,^ceive. tenure amounted to jpss than 
one- fifth of those considered. This constituted a^bi^. 1 per- 
cent of the approximately 123,000 full-time S/E fae.ijlty .in . 
these institutions, these separations constitute an impor- 
tant — though. not the larges^^ source of Job openings, for 
more recent doctorates.^ v . . , ' 

' ■ ■ ' ' '. • . y 

■ \" ■ ' . ^--^ 

Cbart 2. Tenure decision rates, sclence/engineerjng facuji^ 

, ^ . All lnsUtutions, J978.79 £^ 
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The proportions ot faculty approved, for tenure varied 
amo'ng different kinds of academic institutions. The 
highest overall. approval proportion was in private univer*.. 
sities, about three-fourths of those eligible, and the-lowest 
wa^/in private 4-year colleges, jslightly less than one-half 
(table 3). Within each of the major S/E fields/ tenurer ap« 
provaf proportions were' Inversely, related' to the number 
reviewed for tenure witlr the highest proportions occurring 
in the physical sciences and engineering. . , 

Fields In which Wgher future tenure approval proportions 
were expected are th^6 in which the 197a-79 proportions 
were, below qyerage. Vor example, .department heads: In 
public. universities' expeiC^ higher tenure approval proper 
tions In the social and life sciences which would bring 
these fields" near^ the expected- level of this; physical 




T^ble '3. Tenure decision oUtcomes f or 
S/E faculty con^ideretf for tenure by flerd, ' - - 
- Institution type, and dontrol: 19^ 
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. ? AK* Institutions. • ^ : ' - ■ , 


Total 
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Approved 


•Denied , 


• . Eligible for . 
reconsideration 


*'"Tojar.-. 

• Physical sciences - . . 

EngineerwQ 

Mathofnatical sciences 
Ufa sciences' V. ..... . 

• Social sciences >. 


6.354 


■:'• .*•-• Percent ' - 


59" . 
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Private universities 
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■ Total 
number 


Approved 
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Engineenng 

Mathematical sciences 

Life sciences 

'Social sciences 
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' . Private 4.year colleges - . 


. Tot a*) 
number 
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^reconsideration • 
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Physical sciences 

Engineertno . .• . .!.... 
Mathematical ^sciences 

SdclaJ sciences' 
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Pubtic universities 
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number 


Approved 
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R>yslcal sciences . . , . 
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Life sciences 

Social sciences 
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^Sciences. Similarly, the expectations of chfef academic 
' officers such as provosts and vice presidents for academic 
/ affairs indiCHte decreased differences fn future approval 

proportions between public and private institutions. 

• V About 1 in 2 of those who- were denied tenure in 1978''-79 
. retained eligibility for reconsid'eration at, a future time. 

- .Although the short-term effect would appear to'Veduce 

* faculty turnover, In the long run the effect Is negligible to 
the extent that defelrral of tenure decisions does not alter 
the ^Itimate outcomes.. S/E university faculty ^were 

'some^at more likely to be eligible for reconsideration for 
tenure than were their counterparts* at 4-year colleges. 
Among i/hiversities, public institutions were much more 
likely tO;permit faculty to be feconsidered for tenure than* 
wete private lostitutions. In contrast, public and private 
4-year colleges were almost equally as likely to permit 

'fatljulty to- be reconsid*ered. About pne-efghth and one- 
fourth of those considered by^universities and- 4-yeaf col- 

• leges, respectively, jwould not be reconsidered* and had no 
possibility for tenure approval at their current institutions. 

Another potential source of faculty turrfover Is Involun- 
tary, rejease prior to tenure review: Fpr all institutions, 
however, les^than 1 percent of all faculty were involuntari- ' 
ly released, without forrnal consideration for* tenure. In- 

' ciuding those wljo resigned l^cause of anticvpated failure 
to recei>^e'tenure. the highe^st percentage of such separa- 
K\ox\^ occurjed amdnp faculty at' private 4-;ear coJIeges- 

, Thus, involuntary release prior to tenure review appears to 
be a less important cause of faculty turnover than is denial 
after review.' • i 

Pretenure Probationary Periods • 

Changes- in the duration of Jhe/pretenure probationary 
period, affect the rate of faculty turnover and, henc^p^en- 
ings for new faculty. Assumirig no changes in other factors,. 
, sKorter proDatiofiary*period's would Imply^higher turnover 
' rates, and v^ice versa. Iri the e arly stages of the developm^ot 
of the teriu're system, there was no, set period of probation 
""for faculty^members awaiting tenure. In 1940 the American 
Association of University Professors required jfistltutiopal 
^"signatories of the^Sfafemerjf on Principles of Academic 
Freedom and Tenure'Xo limit the pretenure probation period 
to a maximum of seven'yearjs. . < . 

The currerlt/average lengih of the pretenurj^. probationary 
> period for each type of institution in each field is beloW 
seven years, namely at)put five'to six years. Overall, private 
iristitutions .have longer average pretenure probationary 
periods than do public iqstitutipns. there Were only slight 
^ differences » in the lengths of pretenfure probationary, 
i periods by field. 

^ For 7 in 10 of responding institutions; administrators at 
the institutional level have authority to determine the 
length of pretenure probationary periods, iri almost all re- 
gaining cases, centraTadminlstrators of the system to' 
which the institutipns belong determined how long faculty 
musf-walt for tenure review. . ' , , . <> 

• . - V - ' ' , . N - ' ' 

*lnvo)untary set>araiicns amounted to the following percentages of all 1978-79 
faculty In unTversities and 4-yea(^coHeges combined: physical sciences, 0.4 per- 
cent: engineefihg, 0.4 perceiit; mathematical sciences. 0.5 percent; life 
sciences. 0.4 percent; and social sciences, 0.9 percenl. 



CreditJor Postdoctor^r Experience 

' Postdoctoral study following, graduation hals become a 
common puactice In mginy S/E fields. To the extent that 
credit for this experience serves to shorten the pretenure 
. probationary period, th^re is an increase Inj the rate of' 
^faculty turnover, if other factors remain equal/ In mofet in- 
stitutiqijs, there Is no provision for counting this rijbstdoc- < 
toral ejpisrienc'e as part, of thejjretenure probation period. 
Only 3 Jn 10 institutions accepted afny postdoctoral ex- 
perieh^; In these universities and coilegeSj a^ overall 
average of 1.9 years of- postdoctoral experience was^l- 
. lowed as credit. The average for private universities, 
however, was about 1.0 year. . / - 



Sur 



/ 



The survey results described in this report provide ap- 
proximate rates for three causes of 1978-79 faculty turn- 
over expiration of cbntrgicts qf nontenure-tratk faculty 
(2;perc$pt -of total full-time faculty), denlattpf tenure after 
review (1 percent), and Involuntary separation prior . to 
tenure review (less than 1 percent). Table 4 compares^theSe 
to all other so"yrces of turnover combined. The latter con- 
sist of growth in ttie total numlier of faculty between* 
1978-79 and 1979-80, retirements, voluntary separations 
other than retirements, . and deaths. Although the 
magnitude of these other factors was not determined in 
■lh is survey, a iough apprpxinnatioh may be derived from 
^ot her sources. . , * " - ' 

Between the 1978-79 and 1^9-80 academic /ears, full- 
time S/E emptoynrient in doctorate-granting institutions 
grew by about 4 percent/ Smce these institutions account, 
for three-fourths of S/E academic employment, above the 
community college level, it is'dssumed that full-time S/^ 
faculty grew by about 3. percent to 4 percent in universities 
andT 4-year colleges combined. Information front the Na- 
tional i^Vcaden^ of Sciences (NAS) and: the Teachers In- 
surance, and Annuity Association, '(tiAA) suggest that 
retirements, voluntary separations otftt^jf than retiremjentfi^,^ 



. r 



openir 



Table 4. Sources of faculty openings ' 
y .Vfofrecenf doctor^^ 
" ^ : >i978-79 and 1979-80 * ^ 





A^proxlm^ne ann^ percentage 
^ • of tiDtal- iS78-79 fuil-time 
^ , S/E faculty ' 


Total 






Expiration of contracts of - 






nontenore-track faculty 












Denial oi tenure to nontenured faculty 












Involuntary separation of nonteniSred . 






faculty prior to tenure review ...... T 


; .1 " 




Other (growth in number of faculty, 






retirements, voluntary separations 






other than retir,ements. and deaths) . 


5-7 





■ Sources: Arnerlcan Council on Education and National Science Foundation 



,and deaths each contributed less than .1 percent to turn- 
over from the 1978-79 S/E faculty.? Combined these three 
probably accounted for 2 percent to 3 (iercent in losses 
from that- year's staff. If growth is added to these figures, 
total new appointments not related to'tehure probably ac- 
counted for 5 percent to 7 percent of the 197S-79 faculty. . 

The turnover Vdte attributable to these other causes, 
, liawGver, is iik&iy to be substantially less than thFs range 

for \he next few years. For example, the number of full-time 
. faculty, may not increase because of the^expected decline 
• in /the size of the tra(j|itional college-age populattoni 

Therefore, assumjng[ ho major change in tenure practices' 
. over the near term, the academic sectpf may be particularly 

dependent. 'on the' tenure systent* as ^a source of openings 

fdr new faculty. 



'Unpublished data fronfthe annual N^F Survey of Sc^entitlQ-an^^Ensireerlng 
Personnel Eniployed at Universiyes and Colleifes, January 1960^?^ / • 



•For a discussion of projected retirementiwrtes,' see f^^onal Academy of 
Sclencex Research Excenenc& Through the Year 2000. oprclt., pp. 11-36. Death 
rates are from unpublished TIAA mortality tables. Estirriates of other voluntary 
separations. are based on unpublished NAS tabulations of employment mdt}lh 
Ity of S;E doctorates between 1973 and 1977^ 



